We consider an infinite metallic cylinder of radius, a, embedded in a dielectric medium, the axis of the cylinder being oriented along the z-axis [see Fig. 1(a) ]. The permittivity of the metallic cylinder and dielectric background is assumed to be ε m and ε d , respectively. Solving Maxwell equations in the frequency domain in cylindrical coordinates (r, φ, z) leads to analytical expressions for the electric and magnetic fields. Apart from a common exponential factor, e i(k0βmz+mφ−ωt) , these fields are given by:
for r ≤ a, where γ 1 = k 0 r β 2 m − ε m , and
for r ≥ a, where γ 2 = k 0 r β 2 m − ε d . In these equations Z 0 = µ 0 /ε 0 is the impedance of the vacuum, I m (x) and K m (x) denote the modified Bessel functions of the first and the second kind, respectively, and the constants C 1 , C 2 , D 1 , and D 2 are related to each other via the boundary conditions at r = a. These boundary conditions also yield a transcendental equation for the propagation constant of the mode, β m : S2. Derivation of the coupled-mode equations In the framework of the coupled-mode theory, the total electric and magnetic fields, E(r) and H(r), respectively, of the perturbed (helically corrugated) plasmonic structure are expanded as linear superposition of the normal modes of an unperturbed nanowire [1]:
where a n (z) is the mode amplitude of the n-th mode, measured in units of W 1/2 , ε(r ⊥ ) andε(r) are dielectric constant of the unperturbed and perturbed nanowire, respectively, and e (n) (r ⊥ ) and h (n) (r ⊥ ) are the electric and magnetic fields of the n-th mode. The longitudinal translational invariance of the unperturbed plasmonic structure implies that the electromagnetic field of the modes depends only on the transverse coordinate, r ⊥ . Each optical mode is normalized so that S [e n × h * m + e * m × h n ] ·ẑdS = 4P n δ nm , where P n is the optical power carried by the n-th mode. To find the mode amplitudes, one starts from the unconjugated form of the Lorentz reciprocity theorem [2],
where (E 1 , H 1 ) and (E 2 , H 2 ) are solutions of the Maxwell equations corresponding to the dielectric constants 1 (r) and 2 (r), respectively. As fields (E 1 , H 1 ), one chooses the n-th, backward (−z) propagating mode, whereas for the fields (E 2 , H 2 ) one chooses those given by eqs 3, namely,
where we have expressed the permittivity of the helical nanowire [ Fig. 1(b) ], 2 (r), as the sum of the permittivity of the unperturbed nanowire and the helical perturbation: 2 (r) = 1 (r ⊥ ) + δ (r). The helical perturbation can be expanded in Fourier series as δ (r) = σ δ σ (r)e −iσ(φ+κz) , where κ = 2π k 0 Λ and Λ is the pitch of the helix. This series expansion shows that the helix can impart onto the propagating plasmonic field both an additional longitudinal momentum as well as an azimuthal angular momentum. Inserting the fields given by eqs 5 into the l.h.s. of Lorentz reciprocity theorem, eq 4, one obtains:
where A mp = 1 4 P p P m S (e m × h p + e p × h m ) ·ê z dS. Note that the normalization condition, A mp = δ mp , has been used to derive eq 6. Moreover, substituting eqs 5 into the r.h.s. of eq 4, one finds,
where
In eq 8,˜ (r) ≡ 1 (r ⊥ ) + δ (r). Note that the value of K mp can be easily found by simply evaluating numerically the double integral in the equation above. Finally, assuming that the order of the helix is σ, one can derive the system of equations describing the dynamics of the mode amplitudes, da m (z) dz = i p K mp a p (z)e ik0∆βmpz e iρmpφ ,
where ∆β mp = β p − β m − σκ and ρ mp = p − m − σ.
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